INTRODUCTION
Hehre's experiment (9) demonstrated, however, that the oil droplets enclosing tubercle bacilli react to the immune serum in just the same way as the untreated bacilli do, and he thought that tubercle bacilli or their products reach the surface of the oil droplets.
Quite recently, more light on the action of paraffin oil to tubercle bacilli was shed from the studies of Choucroun (10, 11, 12, 13) who indicated that two antigens can be isolated from paraffin oil extract of heat-killed tubercle bacilli. The present paper describes our experiments to have examined the toxicity and antigenicity of the paraffin oil extract of heat-killed BCG prepared in accordance with Choucroun's procedure, for the purpose to help explain the mechanisms involved in the sensitizing action of the heat-killed tubercle bacilli suspended in paraffin oil. eight guinea pigs injected intracutaneously with 0.1 ml of the extract, six guinea pigs smeared with the extract on three lancinated sites of 10mm x 10mm crossing in the abdomen, Group-5. four guinea pigs injected intramuscularly with 0.5 ml of the extract.
Group-6.
four guinea pigs injected intraperitoneally with 0.5 ml of the extract, Group-7.
five guinea pigs inoculated subcutaneously with 30 mg of living BCG.
The development of tuberculin hypersensitivity in each animal was followed by tuberculin test with 0.1ml of the 1:100 dilution of Old Tuberculin two, four, eight and twelve weeks after the injection.
The reading of skin reaction was performed 24 hours later, describing the longest and shortest diameters of indurated area.
The results were summarized in Table 1 . The skin reactions in the sensitized animals with the paraffin oil extract were of delayed type, which began to appear only after some hours and then progressed to reach a maximum size and intensity within 24 to 48 hours, after which it slowly faded. This local reaction is quite the same in macroscopic appearance as that established in sensitized animals with living BCG. Table 1 indicates that the tuberculin type hypersensitivity caused by the intracutaneous inoculation of the oil extract is more intense and can be comparable with that in the animals sensitized with 30 mg of living bacilli.
It is often said that the intracutaneous route of injection is outstandingly successful in leading to sensitivities of the delayed type. The same seems to be true with the present case. For the purpose to observe the duration of sensitivity produced with the oil extract for a longer period, four guinea pigs were inoculated with the extract; two of them intracutaneously, the remaining two by scarification in the same way as the preceding experiment. The resultant tuberculin sensitivity remained for eight months.
The maximum sensitivity was shown to have been established in two to four months and to be retained even after eight months (Table 2) . (2) Note: 1) In Tables 1 and 2 , tuberculin hypersensitivity is expressed by the size of indurated reaction area (diameter in mm) read 24 hours df after the intracutaneous injection of 0.1 ml of the 1:100 diluted Old Tuberculin. 2) d. means the death during the course of experiment .
b)
The antigenicity of the oil extract in the Koch phenomenon . Nine guinea pigs weighing from 400 g to 550 g were employed in this experiment. Eight of them had been sensitized by the prior injection of 30mg of living BCG and the remaining one was a normal guinea pig as a control. Each animal was inoculated intracutaneously at four sites in the lower abdominal region with four different materials; the paraffin oil extract, the heat-killed BCG paraffin oil suspension (1mg/ml), the living BCG water suspension (1mg/ml) and pure paraffin oil. These materials were inoculated in the amount of 0.1ml respectively. The local reactions were observed occasionally until 25 days after the inoculation.
The results were summarized in Table 3 , which indicates that the extract has the strong antigenic property in Koch phenomenon.
On the second day, the inoculated site with the extract became indurated and in succeeding days it developed into ulcer in most cases. On the other hand, pure paraffin oil caused no significant change except slight induration in earliar days. It will be also an interesting fact that the antigenicity of the extract appears more intense than that of the heat-killed BCG oil suspension or of the living BCG water suspension . The same kind of experiments were done using the sensitized animals by the intracutaneous injection of 0.1ml of the extract. The result demonstrated the same tendency as in the preceding experiment (Table 4) . Table  3  Table 4 Note: Antigens in Table 3 I) The oil extract II ) The oil suspension of heat-killed BCG III) The water suspension of living BCG I V) Pure paraffin oil Antigens in Table 4 I) The oil extract II ) The oil suspension of heat-killed BCG III ) Old tuberculin (1 :100) IV ) Pure paraffin oil 3) The resistance to tuberculous infection in guinea pigs immunized with the paraffin oil extract of BCG.
Twenty eight normal guinea pigs weighing from 350g to 450g were divided into four groups, after being confirmed to be negative to 0.1 ml of the 1:10 dilution of Old Tuberculin.
For each of four groups, the treatment was given respectively as follows :
Group-1.
ten guinea pigs as controls (no previous treatment), seven guinea pigs injected intracutaneously with 0.1 ml of the extract, Group-3.
seven guinea pigs injected intracutaneously with 0.1 ml of the paraffin oil suspension of heat-killed BCG of 1 mg/ml concentration, Group-4.
four guinea pigs injected intracutaneously with 0.1 ml of pure paraffin oil. Seven weeks after the injection these guinea pigs were infected by the subcutaneous administration of 0.1mg of the virulent human type tubercle bacilli (H-2 strain) in the right side of lower abdominal region.
Additional six weeks later, the animals were sacrificed to observe the degree of tuberculous changes involved macroscopically.
On the other hand, in order to examine the distribution of surviving bacilli in the internal organs, a portion of spleen was cut off and emulsified with nine volumes of 2% NaOH, then the emulsion was aseptically pipetted into four Ogawa's egg media in the amount of 0.1ml respectively.
Ogawa's medium was prepared in the following way. 4) The toxicity of the extract. Ten normal guinea pigs weighing from 340g to 460g were divided into equivalent two groups of five each. The Group-1 was inoculated intraperitoneally with 0.5ml of the paraffin oil extract and the Group-2 was with the same amount of pure paraffin oil. After three weeks, these animals were sacrificed to be examined macroscopically of resultant changes. In the Group-1, the animals appeared healthy showing the increase of body weight from 25g to 110g during three weeks. In these five animals inoculated with 0.5ml of the extract, the following findings were observed uniformly.
First of all, the subcutaneous connective tissue and the fascia in the inoculated area became thick and indurated accompanying occasional pus formation. The same was also found in peritoneum, major omentum and diaphragm, and many miliar tubercles of white-greyish colour were found to be produced in the abdominal surface of the thickened diaphragm, presenting the appearance of scattered beads. In addition, it was a very characteristic finding that the major omentum, the capsules of left kidney and spleen were connected each other with adhesion as firmly as to make it difficult to separate them manually. On the surface of liver, especially in the marginal part, grey white tubercles or yellow-green necrotic areas were discovered.
In lung, as already shown by Choucroun, a few or many discrete tubercles were found. These tubercles were uniformly of miliar size, transparent and appeared to be undistinguishable from the tubercles usually produced by living virulent tubercle bacilli. In contrast to the animals in Group 1, the guinea pigs in Group 2 did not demonstrated any appreciable changes macroscopically.
DISCUSSION
The present experiment indicates the fact that the paraffin oil extract of heat-killed tubercle bacilli (BCG) acts in vivo just like the bacilli themselves despite its application after being passed through a Berkefeld bacterial filter (N).
Therefore, it will be clear that the paraffin oil extract of tubercle bacilli is capable of sensitizing guinea pigs and of producing protective antibodies. Hitherto, it is generally believed that true tuberculin type of hypersensitivity can not be established by any preparation of the bacillary constituent. In this connection, this oil extract may be the first that was ever found to be the substance having the sensitizing property to the tuberculin sensitivity. Choucroun has already obtained a substance of protein nature from the paraffin oil extract of heat-killed tubercle bacilli, and showed that if this substance, resuspended in paraffin oil, is inject- 
SUMMARY
1) The paraffin oil extract was prepared from the heat-killed tuber -cle bacilli (BCG).
2) The intracutaneous inoculation of 0.1ml of the extract produces in guinea pigs such an intense and lasting tuberculin type hypersensitivity as to be comparable with that caused by the subcutaneous administration of 30 mg of living BCG.
3) In the Koch phenomenon the extract demonstrated the intense antigenicity.
4) The guinea pigs immunized with the intracutaneous inoculation of 0.1ml of the extract showed the remarkable resistance to the subsequent tuberculous infection with virulent human type tubercle bacilli. 5) The tubercles were found in the lungs of guinea pigs sacrificed three weeks after the intraperitoneal injection of 0. 
